Introduction
Hypersensitivity pneumonitis has been described as an occupational hazard of mushroom workers. In 1967 Sakula reported four cases of mushroom-worker's lung (1) . These workers developed respiratory symptoms resembling those seen in farmer's lung. Serologic tests showed precipitins to thermophilic actinomycetes (1 -3) or an extract of mushroom compost (3) (4) (5) . There have been few cases in which the mushroom spores have been suggested to cause hypersensitivity pneumonitis among mushroom workers (6) (7) (8) . However, none proved that Shiitake mushroom spores induced hypersensitivity pneumonitis. The edible Shiitake mushroom is cultivated indoors year round in Japan. Oak wood logs are used instead of usual compost or wood chips. The pasteurized spawn of Shiitake mushroom are sown outdoors. The Shiitake mushrooms are grown on the surface of oak wood logs, in small closed buildings, kept at a suitable temperature and humidity. When the mushrooms are fully grown, the cultivating rooms are filled with mushroom spores. The size of these oval spores is 4 to 8^m. Workers can inhale the spores and may also be exposed to other hazards, such as inhaling various kinds of mold spores or other contaminants. Indoor cultivation methods result in less contaminants compared to the outdoor method, as compost is not used and molds do not grow as readily.
Case Report
In April 1972, a 22-year-old woman started work cultivating Shiitake mushrooms. Six years later, she reported nausea at work. The symptom disappeared when she did not work in the building. In August 1987, she complained of cough, nausea, and malaise several hours after work. These symptoms became so marked that she consulted the clinic of our hospital. There was no history of smoking, pets, previous respiratory illness, or travel outside Japan. Auscultation of her chest revealed bilateral bibasal crackles. Examination of the extremities showed slight cyanosis but no clubbing. A chest roent genogram demonstrated diffuse reticulonodular shadows throughout both lungs. Pulmonary function studies showed the forced vital capacity (FVC) to be 1,570ml (60% of predicted), the forced expiratory volume in one From the First Department of Internal Medicine, and *the College of Medical Care and Technology, Gunma University, School of Medi Maebashi Received for publication December 7, 1991 ; Accepted for publication July 24, 1992 Reprint requests should be addressed to Dr. Shigeru Matsui, the First Department of Internal Medicine, Gunma University, School of M 3-39-15, Showa-machi, Maebashi, Gunma 371, Japan Shiitake Hypersensitivity Pneumonitis second (FEVi.o) to be 1,570ml and FEVi.0/FVC ratio to be 1.00. Arterial blood gas measurements on room air were: pH, 7.42; PCO2, 34; PO2, 66. The leukocyte count was ll ,400. The erythrocyte sedimentation rate (ESR) was increased, and C-reactive protein was strongly positive. She was advised to avoid working in the mushroom cultivating buildings and her condition improved. However, on return to her former work, the symptoms appeared again. In February 1988, she was referred to our hospital for investigation. On admission, most of the previously documented abnormal findings had improved. The reticulonodular infiltrates on chest roentgenogram had disappeared. However, the serum level of total IgG was slightly increased. Mantoux reaction using PPD was negative. Histologic findings of the lung obtained by transbronc hial lung biopsy (TBLB) revealed alveolitis compatible with hypersensitivity pneumonitis; thickening of al veoli due to infiltration of plasma cells, lymphocytes and macrophage-like cells. Bronchoalveolar lavage (BAL) demonstrated the total cell count to be 1.1 x 107. The differential showed lymphocytes, 89% (T-4, 33%; T-8, 50%; T-4/T-8, 0.6) macrophages, 10% and granulocytes, 1%. Evaluation of the patient's serum by agar gel double diffusion tests with a panel of common antigens was nega tive (9) . Precipitins against Shiitake mushroom spore extract were detected, but not against Micropolyspora faeni, Thermoactinomyces vulgaris, Tricosporon cutaneum (antigen of Japanese summer type hypersensitivity pneumonitis) , other molds antigens commonly associated with hypersensitivity pneumonitis, or against Shiitake mushroom body extract (Table 1) . Serum from the patient's husband, who has also worked in the mushroom buildings but in whom no illness had developed, contained no precipitins to the Shiitake mushroom spore extract. The release fluoroimmunoassay (RFIA) method (10), a modification of the ELISA method, was used for the determination of specific IgG antibodies and specific IgE antibodies. The level of serum IgG antibodies to Shiitake mushroom spore extract was two times higher than levels of the normal control subjects. However, the patient did not have elevated levels of serum IgG antibodies to M. faeni, T. vulgaris, Cryptostroma corticale and Pullularia pullulans. In contrast, specific IgE antibody to the spore extract was not detected. A provocative inhalation test using 0.02 mg protein of the mushroom spore extract was performed (Fig. 1) . Four hours after allergen inhalation, the patient com The information obtained in this case fulfill all of these criteria. Therefore, the Shiitake mushroom spore is believed to be the allergen causing hypersensitivity pneumonitis. This case represents a new occurrence of hypersensitivity pneumonitis induced by Shiitake mushroom spores. There are several reports concerning hypersensitivity pneumonitis among mushroom workers (1) (2) (3) (4) (5) (6) (7) (8) . Offending allergens in these reports were mostly organic dusts containing thermophilic actinomycetes arising from the compost where the mushrooms were grown (1-5). Our previous reports suggested that some types of mushroom spores can cause hypersensitivity pneumonitis (7, 8) . In this case, precipitins and specific IgG antibodies were detected only to mushroom spore extract but not to other common molds or mushroom body extract. Also, inhalatiqn with spore extract provoked typical symptoms and signs of hypersensitivity pneu monitis. The reason why mushroom spores induced the disease seems to be due to indoor cultivation. In this method, spores will stagnate in the cultivating room and can easily be inhaled by the workers. Since mushroom spores as well as molds can provoke occupational hyper sensitivity pneumonitis, mushroom spores must be considered as a causative agent of hypersensitivity pneu monitis in indoor mushroom cultivation.
